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03-03

ADDITION AND MULTIPLICATION OF REAL NUMBERS

In this unit, we begin the study of the structure of
algebra by calling attention to some of the axioms, or
postulates, for the set of real numbers. It is hard to
realize the importance of some of these postulates because
they seem to be such obvious statements. You will be
tempted to hrush some of them aside and igr-re them. Don't
yeild to this temptation; remember, you can't build a house
un%il you learn how to hammer a nail.

Many of these axioms, or postulates, will be referred
to by name later in the couise. You must be familiar with

their names as well as theilr meanings.

PACKAGE GOAL: to understand some uf the basic assumptions

on vhich algebra is built and be ahle o0 apply them.



PACKAGE OBJECTIVES:

1.

3

4,

3.

6.

7.

8.

Given a set and an operation, tell if the se: 1s
closed under that operation.

Given a trus sentence, indicate which axioms and
principles are illustrated by the sentence.

Given a numerical expression involving addition
and the "opposite" of a number, simplify the
expressior .

Given an open sentence involving the absolute
value of a number, specify the solution set by

#reph.

Given a numerical expression involving addition,
simplify the exprawsioa.

Given a variabile o:pruoian. simplify by veing
the distributive gxiom.

Given an expression that contains an indicated
product, simplify the expression.

Given an expression that requires the application
of the property of the reciprocal of a product,
siwplify the exyreseion.
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03-03

You need to recall:

The quantifier, "for all", is another form of "for
each”". Therefore, - & statement such as, "for all
a and b, the sum a + b 1s 5" can be shown to be false
by fin;’l‘ing only one replacement for a and b such that
a+bys.

OBJECTIVES:

1. When asked to state the axiom of closure
for addition, you will write "Por all real
numbers a and b, the sum a + b 1is a unique
real number.”

2. When asked to state the axion of closure for
sultiplication, you will write "Por all real
numbers & and b, the product ab is s mique
real nvmber".

3. Given a set and an operation, tell if the
set is closed under that operation.
ACTIVITIES:
Study:
S & M: pages 63-64 (to paragraph three on
page 64.) (objective 1,2,3)

Suggested exercises:
S & M: psge 66; exa. 1 - 10 (objective 3)




Criterion Test 03-03-01-1
1. Write the axiom of closure for addition.
2. Write the axiom of closure for multiplication.

3. Indicate whether each of the sets is “closed"
or "not closed" under the given cperaticn.

(a) (0, 1, 2, 3}, addition
() {1}, multiplication

(c) {the positive even integers}, multiplication by 4.

Criterion Test 03-03-Cl-2

1. Vrite the axiom of closure for addition.
2. WVrite the exion of ciosure for multiplication.

3. 1Indicate whether each of the sets is “closed" orx
"not closed" under the given operation.

(a) (1, 3, S}, multiplication
() (the powers of 2}, multiplication
(¢) {0, 2,4,6, ...}, addition

Criterion Test 03-03-01-3

1. WVricte the axiom of closure for addition.
2. Write the axiom of closure for multiplication.

3. 1Indicate whether each of the sets is "closed” or
"not closed" under the given operation.

(a) {0, 1}, multiplication
(b) {the natural numbers}. subtraction

{c¢) {0, 5, 10, 15, . . .}, addition




Answers

Criterion Test 03-03-01-01

1. Por all real numbors a and b, the sum a + b is a
unique real number.

2. For all real numbers a2 and b, the product a ¢ b
is a unique real number.

3. (a) not-closed
(b) closed
(c) closed

Criterion Test 03-03-01-02

1. Por all real numbers a and b, the sum a + b is a
unique real number.

2, Por all real numbers a and b, the product a * b
is a wnigue ¥eal number.

3. (a) not closed
(b) closed
(c) closed

Criterion Test 03-03-01-03

1, VYor all real numbers 2 and b, the suma + b is a
unique real number,

2. PFor all resl numbers a and b, the product a * b
is a unique real number.

3. (a) closed
(b} not closed
(c) closed
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Identifying Axioms
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OBJECTIVES:

1. Uhen asked to state the reflaxive property of
oquauty.,. you will write, "For all real numbers
a, a- g,

2. When asked to state the symmetric property of
equality, you will write, "For all real numbers
aand b: If aw= b, then b = a",

3. When asked to state the transitive property of
equality, you will write, "For all real numbers
a, b, andc: If a=w=band b =c, then a = c",

4, VWhen asked to state the coomstative axiom of
addition, you will write, "Por all resl numbers
aand b, a+ b e p + 2",

5. When asked to state the commutative axiom of
msultiplication, you will write, "For all real
numbers a and b, ab = ba',

6. When asked to state the associative axiom of
addition, you will write, "For all real numbers
a, b, and ¢, (a+d)+c=a+ (b +c)'.

7. When asked to write the associative axiom of
multiplication, you will write, "For all real
numbers a, b, and ¢, (ab)c = a(be)".

8. Given a true sentence, indicate which axioms and
principles are illustrated by the sentence.

ACTIVITIES:

Study:
S & M: page 64, beginning with paragraph three.
(objectives 1, 2, 3, and 8)
pages 66 - 68 (objectives &, 5, 6, 7, 8)

Suggested exercises:
S & M: page 65; ex., 15 - 24 (objectives 1, 2, 3, 8)
page 68; ex. 1 - 20 (objectives 4, 5, 6, 7, 8)




Criterion Test 03-03-02-01

1.
2.
3.
4.
3.
6.
7.
8.

State
State
State
State
State
State

State

the
the
the
the
the
the

the

reflexive property of equalify.
symmetric property of egquality.
transitive property of .equality.
commutative axiom of addition.
commutative sxiom of multiplication.
associative axiom of addition.

associative axiom of multiplication.

Name the axiom illustrated by each of the follow-
ing true sentences.

(a)
(b)

7°'5w=5.7
If x+y=5 then 5w x+y

(c) 9°(3°6)=(3"°6) "9
@ 3+(G5+y)=8+y

Criterion Test 03-03-02-02

1.
2.
3.
4.
5.
6.
7.

8.

State
State
State
State
State
State

State

the
the

the

the

reflexive property of equality.
symmetric property of equality.
transitive property of equality.
coumutative axiom of addition.
commutative axiom of multiplication.
associative axiom of addition.

associative axiom of multiplication.

Name the axiom illustrated by each of the following
true sentences.

(3) 74+6=6+7
) 9+ (7 +3)w (7+3)+9
(¢c) x+yewx+y
() (5°3)*2=5°(3"2)

10



Critorion Test 03-03~02-3

1. State the reflexive property of equality.

2, State th? symmetric property of equality.

3. State the transitive property of equality.

4. State the commutative axiom of addition.

5. State the commutative axiom of multiplication.
6. State the associative axiom of addition.

7. State the associative axiom of multiplication.

8. Name the axiom illustrated by each of the following
true sentences.

() If x=3and 3wy, then x = y,
() 8+ (5+3)=(8¢+5)- 3

(c) =3+0=0+ -3

@ x+7)+3=x+10

i

11




Answere:

Criterion Test 03-03-02-01
1. For all real nunbers a, a = a.
2. PFor all real numbers a and b; If a=b then b = a,

3. Por all resal numbers a, b, and c: If a = b and
b=c, thena = c.

4. PFor all real numbors a and b, a+b=5b + a,
S. For all real numbers a and b, ab = ba.

6. For all real numbers a, b, and c, (a +b) ¢t c =
at+ (b +c).

7. For all real numbers a, b, and ¢, (ab)c = a{bc).
8. (a) commutative axiom of multiplication

(b) symmetric property of equality

(c) commutative axiom of multiplication

(d) associative axiom of zddition and sub-
stitution principle.

Criterion Test 03-03-02-02
1. For all real numbers a, a8 = a,
2. For all real nuc'ers a and b; If a=b, then b = a,

3. For all real numbers a, b, and ¢c: If a= b and
b=c, then a = ¢c.

4. Por all real numbers a and b, a+ b =b + 3.
5. For all real numbers a and b, ab = ba,
{continued)

12



Angwers (continued)
6. For all real nuubers a, b, and c, (a+ b) +c =
a+ (b+ec).
7. For all real numbers a, b, and ¢, (ab)c = a(bc).
8. (a) commutative axiom of addition
(b) commutative axiom of addition.

(c) reflexive property of equality
(d) associative axiom of multiplication

Criterion Test 03-03-02-03
1. For all real numb2rs a, a = a.
2., PFor all real numbers a and h: If a= Db then b = a,

3. Por all real numbers a, b, and c: 1f a = b and
b=, then a = ¢,

4. PFor all real numbers a and b, a+ b = b + a.
S. Por all real numbers a and b, ab = ba.

6. TFor all real numbers a, b, and ¢, (a+bd) +c =
a+ (b+ec).

7. For all real numbers a, b, &nd ¢, (ab)c = a(bc).

8. (a) traasitive property of equality
(b) associative property of multiplication
(c) commutative axiom of addition
(d) associative axiom of addition and substitution
principle.

13
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The Opposite of a Real Number
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OBJECTIVES:

1., Vhen asiied to state the additive axiom of zero,
you will write, "The set of real numbers contains
a uniqua elemsnt 0 having the property that for
every rosl number a, a + 0 = g and 0 + a = 2",

2. Given an expression involving the addition of
real nwidera, simplify the expression.

3. When asked to state the axiom of cpposites, you
will write, "For every real nusber a there is a
unique roal number “a such that a + (Ta) = 0 and
("a) + awoO",

4. Given & numerical expression involving addition
and the opposite of a number, simplify the
expression,

ACTIVITIES:

Study:
S & M: pages 70 - 73, (objectives 1, 2, and 4)
pagas 76 - 78, (objectives 3 and 4)

Suggested exerciies

S & M: page 7i; ex. 1 = 13, odd (objactives 1, 2, and 4)
pages 75 - 79; 1 - 15, odd (objectivas 3 and §)

15




Criterion Yest 03-03-03-01

1.
2.

3.

State the addition axiom of zero.
Simplify each expression.

(a) "6+°8

® S+ 5 +-61/2

(c) 7+"5%

State the axiom of oppolitn.” .
Simplify each expression. o
(@) - (C6) + 4

() ~(3+38)
{c) " [8+ (C]

Criterion Test 03-03-03-02

1.
2.

3.

4.

State the addition axiom =f zero.
Simplify each expression.

(a) 12+ 5

(b) ('61-3) + 7 33/4

(c) 3+ 3

State the axion of opposites.
Simplify each expression.

(@) ~(5) +4

@®) ~(8 +35)
(c) ~[7+ (3]

16



Criterion Test 03-03-03-03

1.
2.

3.
4.

State the addition axiom of zero,

Simplify each expression.

(a) "8+ 4
M) (-6+8)+21/2
(c) 6+ 78

State the axiom of opposites.
$iwplify each cxpression,
(a) ~(7) +2

®) =(8 + ~2)
(cd ~[73+ (7))

17



Answars:

Criterion Test 03-03-03-01

1. The set of real mumbers contains a unigue element

0 having the property that for every real number
8 8+0=wgand O +a =35,

2. (a) "14
() ~6 1/2
(c) 2

3. For every real number a there is a unique real
number “a such that a + (Te) » 0 end (Ta) + a = 0.

4. (a) 10
b) =5
(¢c) "3

Criterion Test 03-03-03-02

1. The set of real numbers contains a unique element

0 having the property that for every real number
8, a4+ 0wgagand O+am~a,

2. (&) ~7
() <6 3/4
(¢c) O

3. TFor every real number a thers is a unique real
number “a such that a + (Ca) = 0 and (~a) + a = 0.

4. (a) 9

(M) 3
(c) ~4

18




Aaswers:

Crite:;ion Test 03-03-03-03

l. The set of real numbers contains a unique element

0 heving the property that for every real number
a4, at+0~agcnd O+ amwa.

2. (a) T4
() 41/2
(¢) 14

3. For every real number a there is a unique resl
numsber “a such that a + (Ta) = 0 and (Ta) + a = O,

4. (a) 9

®) 10
(c) 10

19
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20

Qo
ERIC



03-03

OBJECTIVES:
1., Civen an axpression involving sbsolute value,
deternine tha value of the expression.
2. Given an open gentence imvolving the absolute

value of a nmber, specify the solution set by
sraph,

ACTIVITIES:
Study:
S & M: pages 79 - 80 (objectives 1 and 2)
Suggested exercises:

S & M: page 81; ex. 1 - 11 odd (objective 1)
pages 81 -~ 82; ex. 13 ~ 23, odd {objective 2)

21



Criterion Test 03-03-04-01
1. Determine the value ef each expression.
() |-8+ 3| - ?
®) 3|- | + |5
) - |3

2. Specify the colution set of each equation or
inequality by graph.

(a) x| +6 =20
M) |x{>2
(¢c) x| <4

Criterion Test 03-03-04-02

1. Determine the value of each expression.
(0) |7 + (-4) l +4
(b) 3 =5| + |3j
(c) -{8]

2. Specify the solution set of each equation or
inequality by graph.

() |x]+ C3)y=1
@) |x| >3
() |x] £2

Criterion Test 03-03-04-03

1. Determine the value of each expression.

(a) |-3+1] +4
) |=7| + 3|-2|
(c) ~|4

2. Specify the solution set of each equation or
inequality by graph.

(8) x| +1 =6
) |x] <6
() |Ix| > 2

22




Ansvers:

Critervion Test 03-03-04-01

1. (‘) 0 (b) 17 (C) -3
2. (a)
—
B U | 0 A U

Criterion Test 03-03-04-02

1, (a) 7 (b) 18 (c) -8
2. (@)
1t
4 T2 0 2 &
(b)
Attt >
"3 "2 "1 o 1 2 3
(c)
Nttt

25



Answers:

Criterion Test 03-03-04<03

1. (a) 6 ) 13

(c) -4
2. (a)
A A e e e e e B
5 "4 =3 = -1 0 1 2 k] 4
(b)

(c)
€o—t—bpr=p
=2 0 2

24
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Addition
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OBJECTIVES:

1. Wwhen asked to colﬁloco the sentence, "If a and b

2,

4.

3.

are
you

each positive numbers or sero, then a + b= _? "
will write |a| + |B].

When asked to complete the sentence, "If a and b

are
you

each negative numbers, then a + b= 2 ,"
will write -(|a| + |bi)

When asked to complete the sentence, "If a is a
rsitiw nusber and b is a negative number and
a

a

2 |b], then a + b = _? ," you will write
- bc

When asked tc complete the sentence, "If a is a
Tositive number and b is a negative number and
b
-(

Jof !

2 |a], then a + b = _? ," you will write

a')-

Given a numerical expression involving addition,
simplify the expression.

ACTIVITIES:

Study:

S & M:

pages 82 - 84 (objectives 1,2,3,4,5)

Suggested exercises:

S & M:

page 86; ex. 1 - 17, odd {objectives 1,2,3,4,5)

26
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Criterion Test 03-03-05-01

1.

2,

3.

4,

3.

Complete the sentence, "If a and b are each positive
nunbers or zero, theaa+b = _? ",

Complete the santence, "If a and b are each negative
numbers, then a +b = _? ",

Complete the oéntence. "If a i3 a positiva number
and b is a negative number and |a] 2 |b|, then
a+b= 7,

Complate the sentence, "If a is a positive number
and b is a negative number and |b] 2 |a], then
at+tbtm 27,

Sinplify each expression.
(a) =20 + (~8) + 7 + 12

() =3+ (=5 + [-(3 + 5)]
(c) -0.7 +1.72 + (=3.1) + 2

Criterion Test 03-03-05-02

Al.

2.

3.

4,

3.

Complete the sentence, "If a and bt are each positive
numbers or zero, then a + b = _? ",

Complete the sentence, "If a and b are each negative
numbers, then s +bw _2 ",

Complete the sentence, "If a is a positive number
and be 1is a negative number and |a] > |b|, then
a+b=_2"

Complete the sentence, "If a is a positive number
and b 1is a negative number and |b] > |a], then
a+ b= __3_“-

Simplify each expression.

(8) 17 + (~8) + 0 + (-14)

(b) =3+ (=8) +(=7) + 8
(c) =[7+ (~6)] + 14 + (-3)

27



Criterion Test 03-03-05-03

1.

2,

3.

4.

5.

Complete the sentence, "If a and b are each positive
numbers or zero, thena +b = 7",

Complete the sentence, "If a and b are each negative
numbers, then a+ b= ? ",

Complete the sentence, "If a is a positive number
and b 1s a negative number and |a| > |b], then
at+b= 7",

Complete the sentence, "If a is a positive number
and be 1s a negative number and |b| > |a|, then
a+db=_?7",

Simplify each expression.

(a) =14 + (-8) + 5 + (-9)

(b) =3+6+ (-12) + 14
() ~15+ [={-6 + (-8)))

28



Answers:

Criterion Test 03-03-05-01

1.
2.
3.
G.

3.

+ |b
=(Ja} + |bD
lal - |b
-qy - [
(a, -9

®) -1
(C) "'008

Criterion Test 03-03-05-02

1.
2.
3.
4.

5.

al + |b
-(ja] + |b])
al - |b

-(b| - |a])

(a) -5
() -13
(¢) 10

Criterion Test 03-03~-05-03

1.
2.
3.
4,

5.

lal + |b
=(Ja| + 1b])
al - |

-(v] - la])

(a) -26
M) 5
(¢) -1

29
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The Distributive Axiom




OBJECTIVES:

§i. Civen a varisble axpression, simplify by using the
distributive property.

ACTIVITIES:
Study:
S & M: pages 88 - 89, (Objective 1)
Suggested exercises:

S & M: page 90; exercises 1 - 19, odd (Objective 1)

N
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Criterion Test 03-03-06-11
1. Simplify esch expression.
(a) 37x + 12x
(®) 4x+ 2y ¢+ 9x 4+ &0y
(¢) Sxy ¢+ éx + (-2)xy + Bx
(¢) 3x? 4+ 5x 4+ 2x + 4x?

Criterion Test 03)-03-06-~02
1. Simplify each expression.
(2) 42x + 1lx
() 12x+ 3y + Sx 4+ 7y
(¢) 77 4+ 2xy + (-))xy + 5x

(@) 4y2 + 2y2 4 7y

Criterion Test 03-03-06-03
1. Sioplify each expression.
(a) 5x ¢ 3x + 5 + 28x + (~I1)
M) 7x 4+ 3y ¢+ &x + 8
(c) 2xy + (~3)x ¢+ 2xy + Ix
(d) 3Ix? + 2x ¢ Sl 4 (-2)x

32




Ansvers to Criterion Tests

Crilerion Test (3-03-06-01

1.

(a)
(®)
(c)
@)

49x
13x + &2y
xy + 12x

7x2 + 7x

Criterion Test 03-03-06-02

1.

(a) Si)x

(b) 17x + 10y

(c) 12x + (-1)xy

(8) 6y2 + 7y

Criterion Test 03)-23-06-0)

1.

(a)
®)
(c?
(¢)

3x + (-6)
11x + 11y
bxy + &x

8x2

3
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OMECTIVES:

1. When asked to atate the multiplicative axiom of one,
you vill write, "The aset of real numbers has s unique
elamant 1 having the property that for every real
goumber 8, 8 - legand 1l - g =g",

2. Vhen asked to atate the multiplicative property of
sero, you will write, "For each real oumber s,
8 *0eo0and 0 - g« 0",

3. 'hea asked to atate the multiplicative property of
-1, you will write, "For all real mumbers s,
8(~1) ®» =3 and (-1)a = =2",

4. Vhen asked to complete the statement, "The product of
8 positive and s negative mmber 1a _? ", you will
vrite "s negative mmber”.

5. VUhen asked to complete the statement 'The product of
two positive mumbers is _? ", you will write, "s
positive ramber”.

6. VUhen asked to complete thes statement, "The product of
two negative mmbers s ! ", you will vrite, “s
positive number™.

7. Vhen asked to complete the astatement, "The absolute
value of the product of two real numbers 1s _? ", you
vill vwrite, "the product of the sbsolute vaiues of the
oumbers”.

8. CGiven an expresasion that contsins an indicated product,
simplify the expression.

ACTIVITIES:

Study:

S & M: pages 92 - 94 (Objectives 1, 2, 3, 4, 5, 6, 7, 8)

Suggested exercises:

S & M: pagus 95, 96, exercises 1 - 29, odd
(Objective 8)

38




Criterion Test 03-03-07-01

1.
2.
3.
A,

5.

6.

7.

State the multiplicative axion of one.
State the multiplicative property of zero.
State the multiplicative property of -1.

Complete the statement, 'The product of a positive
and a negative number 1s _? ".

Complete the statement, "The product of two positive
nunbers is _? ".

Complste the statement, "The product of two nega-
tive aumbers is _? ".

Complete the statement, "The sbsolute value of the
pProduct of two real numbers is _1.".

Simplify each expression.
(2) (-5)(-3) + (-2)(5)

(b) -6[3 + (~4)]
() 3-(y) +3y+7+2



Criterion Test 03-03-07-02

1.
2.
3.
4.

3.

6.

7.

8.

State the multiplicative axiom of one.
State the multiplicative property of zero.
State the multiplicative property of -1.

Complete the statement, "The product of s positive
and & negative number is _? ".

Complete the statement, "The product of two
positive numbers is _? ".

Complete the statemsnt, "The product of two
negative aumbers is _? “.

Complete the statement, "The absolute value of
the preduct of two real numbers is _? ".

Simplify each sxpression.
(a) (-6)(~8) + (~2)(15)

(b) -=3[8 + (~4))
(c) 8= (~2y) + (-3)y +7 + 4y
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Criterion Test 03-03-07-03

1.
2.
3.
4,

5.

6.

7.

3.

State the multiplicative axiom of one.
State the multiplicative property of zero.
State the multiplicative property of -l1.

Complete the statement, "The product of a positive
and a negative number 1s _? ".

Comnlate the statement, "The product of two positive
numbers is _? ",

Complete the statement, "The product of two
negative numbers is _? ".

Complete the statement, “"The absolute value of
the product of two real numbers is _? ".

Simplify each expression.
(a) (5)(=3) + (~2)(-5)

() -6[(-3) + (&)]
(c) 34+ (~y) +3y+ (-7) + 2y
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Answers:

Criterion Test 03-03-07-0}1

1.

The set of real numbers has a unique element 1
having the property that for every real number

a, 8 *lwaandl - a=a,

FYor each real nuber a, 8 * O« 0 and 0 - a = 0,
For all real numbers a, a(~1) = -a and (~1l)a = -a.
a negative number.

a poeitive number

a positive number

the product of the absolute values of the numbers.

(a *s
®) 6
(c) 10 + 6y

Criterion Test 03-03-07-02

1.

Th2 get of real numbers has a unique element 1
having the property that for every real number

a, a*l=gandl - a=a.

For each real number a, a - 0 =0 and 0 - a » 0O,
Por all real numbers a, 2(~1) = -a and (~1)a = -a.
a negative number

a positive number

a positive number

the product of the abeolute values of the numbers

(a) *18
(b) -12
(e) 15 + 3y
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Answers (continued)

Criterion Test 03-03-07-03

1. The set of real numbers has a unique element 1
having the property that for every real number
a,a*lw=wgaandl . awa, .

2, For each real number a, 8 * O » 0 and : + a = O,

3. For all real numbers a, a(~1) » =a and (~1l)a » ~a,

4. a negative number

5. a positive number

6. a positive number

7. the product of the absolute values of the numbers

8. (a) -5

(b) -6
(c) &y + (-4)
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I. U. # 03-03~08

The Reciprocal of a Real Number

41




03-03

OBJRCTIVES:

1.

When asked to state the axiom of reciprocals, you
will write, 'For every real number & except 0,
there is a unique real number 1/a, such that

2+ 1/a=w]land }/a - a=sl,"

2. Given a real number, write its recipxocal
(multiplicative inverse).

3. Vhen asked to state the property of the reciprocal
of a product, you will write " 1/ab = 1/a - 1/b,
(a¥0andbdb ¥ 0)".

4. Given an expression that requires the use of
the axiom of reciprocals, simpliify the expression.

ACTIVITIES:
Study:

S & M: pages 97 ~ 98 (Objectives 1, 2, 2, 4).

Suggested exercises

S & M: page 99; ex. 1 ~ 12 (Objective 2).
page 100; ex. 1 - 25, odd (Objective 4).
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Criterion Test 03-03-00-01

1.
2.

State :he axiom of raciprocals.

Write the rveciprocal of each number.

(a) -1/8

(®) 3/x

(c) 8

State the proparty of the raciprocal of a product.
Simplify each expression.

(a) 6ab(-1/6)

(b) (-40x%)(1/10)
(c¢) 1/2 (8x + 10)

Criterion Test 03-03-08-02

1.

2.

State the axiom of reciprocals.
Write the reciprocal of each mumber.

(a) -3/8
() &/x
(c) -12

State the property of the reciprocal of a product.
Simplify esch expression.
(a) 7xy(-1/7)

(b) 1/8 (~48x2)
(c) 1/3 (9x + 12)

4



Criterion Test 03-03-08-0)
1. State the axism of rveciprocals.
2. \Vrite the reciprocal of esch mumber.
(a) -2/9
(d) 1/ed
(¢) 14
J. State the property of the reciprocal of a product.
4. Simplify sach axpression.
(a) -1/9 (9xy)

(b) (-252%)(-1/3)
() -1/4(12 + 20x)




Answers:

Criterion Tast 03-03-08-01

1. VFor every real oumber s except 0, thers 1s &
unique real number 1/a, such thet & + 1/a =1
“1,.".1.

2. (a) -8
®) =x/3
() 1/8

3. 1l/adbel/a-1/b, (a4 Oand b 0)
4. (s) -ad,
(b) -4x
(¢c) 4x+ 5
Criteriocn Test 03-03-08-02

1. 7or every real number s except 0, there 19 &
unique real number 1/s, such that & - l/a = 1
and 1/a - a = 1.

2. (a) -8/3
®) =/6
() -1/212

3. 1l/ab=1/g-1l/a, (8 fd Oandd ¢ 9)

4. (8) -xy
(b) -6x?

(c) Ix+ 4
Criterion Teat 03-03-08-0)

1. Vor every real number s except 0, there 1s &
unique real number 1/s, such that @ *° l/a = 1
and /v - &= 1,

2. (s) -9/2
()

(c) 1/14
3. 1l/a*be1l/a - 1/b, (a4 0 and b ¢ 0)
4. (ea)
M) 5
(¢) =3+ (-5x)
4
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